Reduced phospholipase C-beta activity and isoform expression in the cerebellum of TS65Dn mouse: a model of Down syndrome.
Agonist- and guanine-nucleotide-stimulated phospholipase C-beta (PLC) activity was characterized in crude plasma membrane preparations from cerebral cortex, hippocampus and cerebellum of Ts65Dn mice, a model for Down syndrome, and their control littermates. The levels of expression of PLC-beta((1-4)) isoforms and G-protein alpha(q/11) subunits were also quantified by Western blot analysis to establish their contribution to the patterns of PLC functioning. PLC activity regulated by G-proteins and muscarinic and 5-HT(2) receptors presented a regional distribution in both control and Ts65Dn mice. In both groups of mice, the intensity of PLC responses to maximal activation by calcium followed the sequence cerebellum > cortex > hippocampus. Both basal and maximal PLC activities, however, were significantly lower in cerebellar membranes of Ts65Dn than in control mice. This difference was mostly revealed in crude plasma membranes prepared from cerebellum at the level of G-protein-dependent-PLC activity because the concentration-response curve to GTPgammaS showed a reduction of the maximal effect in Ts65Dn mice, with no change in sensitivity (EC(50)). Western blot analysis showed a heterogeneous distribution of PLC-beta((1-4)) isoforms in both groups of mice. The levels of PLC-beta4 isoform, however, were significantly lower in the cerebellum of Ts65Dn than in control mice. We conclude that the cerebellum of Ts65Dn mice has severe deficiencies in PLC activity stimulated by guanine nucleotides, which are specifically related to a lower level of expression of the PLC-beta4 isoform, a fact that may account for the neurological phenotype observed in this murine model of Down syndrome.